IL-10 blocks phagosome maturation in mycobacterium tuberculosis-infected human macrophages.
Successful phagolysosomal maturation is an important innate immune response to intracellular infection. However, Mycobacterium tuberculosis (Mtb) can manipulate and inhibit this host response to ensure survival within its niche cell. We investigate the role of the anti-inflammatory cytokine IL-10 on Mtb-phagosome maturation. Blocking IL-10, which was secreted from Mtb-infected macrophages, allowed phagosome maturation to proceed. Macrophage cytokine gene expression profiles were not significantly altered by blocking IL-10 3 hours after infection with Mtb. We demonstrate that IL-10 can regulate this protective phenotype in phorbol myristate acetate (PMA)-treated THP-1 cells, monocyte-derived macrophages (MDMs), and human alveolar macrophages (AMs) infected with Mtb. The regulatory effect of endogenous IL-10 was evident in macrophages infected with virulent Mtb H37Rv, as well as in attenuated strains of mycobacteria. Unlike live Mtb, dead bacilli occupy a mature, acidic phagosome. However, the addition of IL-10 to cells infected with killed Mtb successfully inhibited the maturation of this compartment. Importantly, we demonstrate that the addition of IL-10 to MDMs results in enhanced mycobacterial survival and growth. Our results suggest that IL-10 exerts its effects on this early macrophage response in a partly signal transducer and activator of transcription 3 (STAT3)-dependent manner, and independent of mitogen activated protein kinase p38 (MAPKp38) and extracellular regulated kinase 1/2 (ERK1/2) activity. IL-10 is a feature of human tuberculous granuloma, and these new findings support the hypothesis that this cytokine can promote pathogen persistence by contributing to Mtb-phagosome maturation arrest in human macrophages.